Thioctic acid does not restore glutathione levels or protect against the potentiation of 6-hydroxydopamine toxicity induced by glutathione depletion in rat brain.
Decreased reduced glutathione (GSH) levels are an early marker of nigral cell death in Parkinson's disease. Depletion of rat brain GSH by intracerebroventricular administration of buthionine sulphoximine (BSO) potentiates the toxicity of 6-hydroxydopamine (6-OHDA) to the nigrostriatal pathway. We have investigated whether thioctic acid can replenish brain GSH levels following BSO-induced depletion and/or prevent 6-OHDA induced toxicity. Administration of BSO (2 x 1.6 mg i.c.v.) to rats depleted striatal GSH levels by upto 75%. BSO treatment potentiated 6-OHDA (75 micrograms i.c.v.) toxicity as judged by striatal dopamine content and the number of tyrosine hydroxylase immunoreactive cells in substantia nigra. Repeated treatment with thioctic acid (50 or 100 mg/kg i.p.) over 48h had no effect on the 6-OHDA induced loss of dopamine in striatum or nigral tyrosine hydroxylase positive cells in substantia nigra. Also thioctic acid treatment did not reverse the BSO induced depletion of GSH or prevent the potentiation of 6-OHDA neurotoxicity produced by BSO. Thioctic acid (50 mg or 100 mg/kg i.p.) alone or in combination with BSO did not alter striatal dopamine levels but increased dopamine turnover. Striatal 5-HT content was not altered by thioctic acid but 5-HIAA levels were increased. Under conditions of inhibition of GSH synthesis, thioctic acid does not replenish brain GSH levels or protect against 6-OHDA toxicity. At last in this model of Parkinson's disease, thioctic acid does not appear to have a neuroprotective effect.